Ruminants can utilize ammonia for somatic protein synthesis because the microorganisms of the rumen synthesize microbial protein of relatively high biological value from ammonia, and this becomes available to the animal by the normal processes of protein digestion and absorption in the small intestine. Urea, therefore, can be used by ruminants as a partial replacement for dietary protein. Recently, attempts have been made to use urea for monogastric animals, pigs (5, 8) , and chickens (1), investigated from the viewpoint of the application of undeveloped resources. On the other hand, it is generally accepted that ammonia produced in the intestinal tract is the principal cause of the hepatic coma syndrome in humans (10, 17) . Urease-producing bacteria are very important in both the nutritional and pathological physiology of animals, including humans.
However, little information describing the urease-producing bacteria from the intestinal contents of monogastric animals is available, and even less is known about the population of ureolytic bacteria in human intestines. John et al. (7) developed the selective medium for ureolytic bacteria in rumen. Varel et al. (18) used it, and Wozny et al. (19) developed an assay medium in which organisms nonselectively isolated would exhibit urease activity which is often repressed with usual assay, and they isolated ureolytic strains of Peptostreptococcus productus, Ruminococcus albus, Clostridium beijerinckii, and C.
innocuum from human feces.
The present study was initiated to clarify urease-producing anaerobes of the intestinal tract by using the medium developed by Wozny et al. (19) .
MATERALS AND METHODS
Bacterial cultures. The bacterial species and the number of strains tested are listed in Table 1 Peptococcus (2 P. asaccharolyticus, 1 P. magnus, 1 P. prevotii) 4
Peptostreptococcus (1 P. anaerobius, 1 P. productus) 2
Propionibacterium (1 P. acnes, 2 P. acidi-propionici, 1 P. freudenreichii, 3 P. jensenii, 2 P. theonii) 9
Veillonella (2 V. alcalescens, 6 V. parvula subsp. parvula) 8 of incubation, the culture was examined for urease activity. Urease activity was qualitatively determined by the amounts of ammonia in the broth based on the indophenol reaction (2) . The specific activity of urease in the strains that were positive in the qualitative method was measured by the following enzyme reaction. The bacteria were incubated in the urea medium for 5 days. Then the bacteria were collected and washed three times by refrigerated centrifugation. The pellets were homogenized in a small volume of 0.01 M phosphatebuffered saline in a Potter-Elvehjem homogenizer. The homogenate was used as a crude-enzyme solution. The reaction mixture contained 0.18 M potassium phosphate buffer (pH 7.0), 50 ,tmol of urea, and a suitable amount of the enzyme solution in a final volume of 1.0 ml. After incubation at 37°C for 0, 30, 60, or 120 min, 0. 1-ml samples were removed and used for assay of the ammonia. Ammonia and protein concentrations were determined by the indophenol reaction (2) All three strains of L. fermentum which produced urease belonged to type II of the classification by Mitsuoka (11) . The strength of the urease activities of E. aerofaciens, E. lentum, UREASE-PRODUCING ANAEROBES 381 The pH activity curve of the urease is shown in Fig. 1 . The optimum pH for the urease of L. fermentum was found to be 4.0, whereas that of B. multiacidus was 8.0, the same value as that for P. mirabilis.
DISCUSSION
Varel et al. (18) and Wozny et al. (19) indicated that the urease in many anaerobic bacteria is strongly repressed by ammonia and complex organic nitrogen sources. Moreover, Wozny et al. (19) suggest that anaerobic bacterial growth is repressed by a large amount of urea (300 mM) which is the amount used in common assay systems. It is considered that the paucity of information on urease-producing anaerobes is due to the fact that most qualitative urease assays usually used to study anaerobes are not satisfactory. The present study showed that some species of the genera, except for Propionibacterium, Veillonella, and Megasphaera possessed urease activity. B. multiacidus, B. bifidum, B. infantis, C. symbiosum, E. aerofaciens, E. lentum, F. necrophorum, F. varium, and L. fermentum were not previously known to include ureolytic strains, and P. asaccharolyticus, P. prevotii, and P. productus were already known to produce urease (14, 18) . E. aerofaciens, E. lentum, and P. productus were the predominant species in the human intestines (4, 13 
